In Spain, there has been a reduction in healthcare services because of the austerity measures that have been imposed during the economic crisis of 2008, and out-of-pocket payments have been implemented for some services. 10 These policies probably did not affect the whole population in the same way; vulnerable groups, due to their worse health conditions, can be at greater risk of exclusion from social and healthcare services.
Since COPD patients are frequent users of health and social resources, a better understanding of the patterns of use of these services during the economic crisis is fundamental for the establishment of health plans geared toward the proper management of COPD in these patients and the reduction of overall costs of this disease. 5 However, data on the use of health and social services during the economic crisis among Spanish COPD patients, associated factors and time trends are lacking.
The main objectives of this study were (a) to describe the utilization of health and home care services among Spanish patients with COPD according to sex during the economic crisis (2009 to 2014); (b) to identify which factors, including sociodemographic, characteristics, health-related and lifestyle variables, were independently associated with changes in the utilization of health and home care services according to sex; and (c) to study the time trends, from 2009 to 2014, in the use of health and home care and social services among COPD patients, both women and men.
Methods study design, setting, and participants
We conducted a cross-sectional study using individualized data taken from the European Health Interview Surveys for Spain (EHSS) conducted in 2009/2010 (n=22,188) and 2014 (n=22,842). These surveys covered a representative sample of non-institutionalized adults (age 15 years or over) residing in main family dwellings (households) in Spain. Information was collected in home-based, computer-assisted, personal interviews conducted from April 2009 to March 2010 for the EHSS 2009/2010 and from January to December 2014 for the EHSS 2014. Details on the survey methodology can be found elsewhere. 11, 12 The interviews were conducted in Spanish. The translation was done by the Spanish Ministry of Health.
We selected those subjects aged 40 years or over from the EHSS 2009 and EHSS 2014. To identify those with COPD in our study, we included all subjects if they answered affirmatively to the following question: "Has your doctor told you that you are currently suffering from chronic bronchitis, emphysema, or COPD?" study variables and data sources/ measurement
The variables included in our study were based on questions identically worded in both surveys. The questions used to assess the use of healthcare services were as follows: (a) "Have you been in the hospital as an inpatient, that is overnight or longer, in the last year?", with two possible answers, "Yes" or "No"; (b) "Have you visited a general practitioner (GP) for any medical condition in the last 4 weeks?", with two possible answers, "Yes" or "No"; and (c) "Have you used nurse care services/rehabilitative care services/psychological care services in the last year?", in relation to which we created the variable "Non-GP services use", which is considered affirmative if one or more of the nurse care services and/or rehabilitative care services and/or psychological care services were used.
Information regarding the use of home services in the last year included five questions: (a) "Have you used home care service provided by a nurse or midwife?"; (b) "Have you received home help for housework or for looking after elderly people in your home?"; (c) "Have you received meals on wheels?"; (d) "Have you received any transport service?"; and (e) "Have you received any other home care services?"; with two possible answers, "Yes" or "No", for each question. We considered receivers of home care services as those persons who answered "Yes" to any of the previous five questions and not those who answered negatively to all of them. 11, 12 All those patients who answered "I do not know" or refused to answer were excluded from the analysis of that question.
We analyzed the following independent variables: (a) demographic and socioeconomic characteristics, including age, gender, educational level, monthly income and if the person interviewed was living with a partner (yes/no); (b) health status, including self-perceived health (very good/good vs fair/poor/very poor), self-reported physician diagnosed chronic conditions (asthma, coronary disease, myocardial infarction, angina, cerebral infarction, cerebral hemorrhage, cerebral embolism and cancer), mental disorders (anxiety and depression) and pain; and (c) lifestyles including 
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Use of health and home care services among COPD patients self-reported body mass index (BMI), physical exercise, tobacco use and alcohol consumption. The questions used to create these variables can be found elsewhere, and the categories are shown in Table 1 . 13, 14 statistical methods
The distribution according to the study variables was described and compared for each EHSS and for women and men. We used proportion and means with standard deviations We conducted multivariable logistic regression models for each dependent variable (hospitalization, GP visit, use of home care services, use of other health care services) to identify those study variables independently associated with the use of these services. We conducted the multivariable models using each EHSS and a database with both EHSS joined to assess the time trend from 2009 to 2014. The multivariable analyses were performed including those variables that were statistically significant in the bivariate analysis and those which, although they did not reach the point of statistical significance, were of interest from an epidemiological and healthcare point of view. The results of the regression models are shown as OR with 95% CI. We checked for interactions in the models.
A sensitivity analysis was performed to see if there was an overall difference between the two years studied in addition to the effect of changes in the income overtime. To do so, we conducted the multivariable model with and without the variable "Monthly income" included.
Estimations were made using the STATA program, and significance was set at two-tailed α,0.05.
ethical aspects
This study was conducted using an anonymous public access dataset, and confidentiality was maintained at all times. In accordance with Spanish legislation, it was not necessary to obtain the approval of an ethics committee. The Spanish legislation says, "All studies of observational type must be submitted for evaluation of a Clinical Research Ethics Committee, with the exception of those studies that are conducted using existing information that does not include personal data." 15 The EHSSs used in our investigation are free and public access data that have no personal data of the subjects interviewed, which makes it impossible to identify them. These databases can be downloaded freely from the Spanish National Statistics Institute.
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Results
The prevalence of COPD among subjects aged 40 years or over was 7.59% (n=1,328/17,489) for the EHSS 2009 and 5.38% (n=1,008/18,724) for the EHSS 2014 (p,0.01). The distribution of the study populations according to demographic and socioeconomic variables, health status, lifestyles and healthcare resource use are shown in Table S1 .
In general, COPD Spanish subjects were older, had improved their educational level and had significantly lower monthly income over the previous 5 years. The Table 1 shows the distribution of hospital admissions in COPD subjects according to demographic and socioeconomic variables, health status and lifestyles. In both surveys, we found that subjects (men and women) with fair/poor/ very poor self-rated health and any chronic comorbidity had significantly higher frequency of hospitalization. In 2009, the hospitalizations were higher in men. They were also significantly more frequent in older age and in subjects with mental disorders, pain in the last 4 weeks, not practitioners of physical exercise, ex-smokers, and non-alcohol consumers. In 2014, hospitalizations were also higher in older age, but no significant differences were found between genders. On the other hand, the prevalence of hospitalizations did not change significantly over the study period in men or women. Table 2 shows the distribution of GP visits in the last 4 weeks among COPD subjects. In both surveys, we found that subjects, men and women, with fair/poor/very poor self-rated health, and any chronic comorbidity and pain in the last 4 weeks, had significantly higher frequencies of GP visits. In 2009, GP visits were higher in older age and in women. In men, they were significantly more frequent in subjects with lower educational levels, living with a partner and with no alcohol consumption, while in women, they were also higher in those with lower monthly incomes, mental disorders and no practice of physical exercise. In 2014, GP visits were more frequent in older age and in subjects with high blood pressure and with no alcohol consumption in both genders. When we compared men and women, no significant differences were found in the use of GP visits from 2009 to 2014. Table 3 shows the distribution of non-GP service use in COPD subjects. In both surveys, we found that men and women with mental disorders had significantly higher frequency of use. In 2009, non-GP service use in men was 
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Use of health and home care services among COPD patients significantly more frequent in subjects with high blood pressure or any chronic comorbidity and in those with pain in the previous 4 weeks, while in women, the use was higher in younger age and in subjects with higher levels of education or monthly income, fair/poor/very poor self-rated health and pain in the last 4 weeks. In 2014, non-GP service use in men was higher in subjects with fair/poor/very poor self-rated health, pain, and no practice of physical exercise, 
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Use of health and home care services among COPD patients Table 4 shows the distribution of home care service use in the last year among COPD subjects. In both surveys and for both sexes, we found that subjects with older age, lower educational levels, fair/poor/very poor self-rated health, any chronic comorbidity, pain and no practice physical activity in their free time had significantly higher frequency of use. When comparing the overall results between men and women with COPD in both surveys, we found that women Table 5 shows the results of the multivariable logistic regression models conducted to identify those variables that were significantly associated with a higher use of health and home care services among COPD subjects included in the two EHSS together. The presence of any chronic comorbidity was associated with a higher use of all the services analyzed (OR 1.79, 95% CI 1.41-2.64 for hospitalizations; OR 1.32, 95% CI 1.06-1.65 for GP visits; OR 1.29, 95% CI 1.04-1.59 for non-GP service use; and OR 1.74, 95% CI 1.22-2.46 for home care service use). High blood pressure was also associated with a higher probability of GP visits (OR 1.56, 95% CI 1.25-1.93). Worse self-rated health was associated 
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Use of health and home care services among COPD patients a higher probability of hospitalizations (OR 2.68, 95% CI 1.96-3.67), GP visits (OR 1.40, 95% CI 1.08-1.82) and home care service use (OR 2.55, 95% CI 1.52-4.28). The highest OR was found in those elderly COPD subjects (70 years or over) who had a 2.02 greater probability of hospitalization, 1.94 greater probability of a GP visit and a 5.66 greater probability of using home care services than younger patients. The presence of pain increased the probability of visiting the GP as occurred with the presence of mental disorders. On the other hand, female sex decreased the probability of hospitalization (OR 0.72, 95% CI 0.58-0.89). COPD subjects who lived with a parent had a lower probability of a GP visit (OR 0.73, 95% CI 0.58-0.92), and those who practiced more physical exercise had a lower probability of hospitalization (OR 0.72, 95% CI 0.59-0.89). Further, higher monthly income was associated with a lower probability of a GP visit or home care service use, as occurred with the higher body mass index and alcohol consumption. The time trend analysis showed that non-GP service use increased from 2009 to 2014. However, we did not find significant variations for hospitalization, GP visits and home care service use. Tables S2 and S3 show the variables that were significantly associated with a higher use of health and home care services among COPD subjects in the EHSS 2009 (Table S2) and in the EHSS 2014 (Table S3 ) after multivariable analysis. The variables found in each of the two EHSSs separately were very similar to those described in the model conducted with both surveys together.
The results of the sensitivity analysis are shown in Table S4 . The model conducted, excluding the variable "monthly income", yielded the same time trend results as the model with this variable included; that is, a significant increase in the use of non-GP services with no significant changes for the other three study variables.
Discussion
In this study, using cross-sectional data, we found that the utilization of non-GP services that included nursing, rehabilitation, and psychological services, increased significantly among the Spanish COPD population from 2009 to 2014. Variables associated with the use of these services were female sex, younger age, higher monthly income, pain sufferer or any chronic comorbidity and the presence of mental disorders. However, we did not find variations in other healthcare service use, such as hospitalizations, GP visits, and home care services over time. A possible explanation for these findings is the impact of the economic crisis on the health of the population. 17, 18 Gili et al 19 indicated that the recession has significantly increased the frequency of mental health disorders among primary care attendees in Spain, which could explain the higher use of psychological services among COPD patients. On the other hand, Regidor et al 20 also attempted to identify any changes in health indicators during the financial crisis and concluded that Spanish health actually improved at a rate equal to or higher than what had occurred in the years prior to recession. In spite of this, in our study, we observed an increase in the consumption of tobacco and alcohol during the economic crisis. Other authors also suggested that when financial pressures increase, the risks of heavy drinking and smoking are also likely to increase. 21 We also documented that female sex was associated with a lower probability of hospitalization. Other authors have found similar findings. 22, 23 These results may suggest a difference between genders in the management of COPD, as has been previously described. 24 By contrast, variables associated with a higher risk of hospitalization in our study included older age, suffering of any chronic comorbidity and the presence of mental disorders. Singh and Yu 25 also found that older age and the presence of comorbidities were associated with hospital admission in COPD patients, together with others factors such as higher household income and metropolitan residence. Although previous studies have focused on pulmonary function status and COPD medication as predictors of health resource utilization, they did not examine sociodemographic factors and comorbidities, as we have done. 26, 27 The health status of patients with COPD is worse than in the general population. 7 There is evidence that selfperceived health is a valid measure predicting unfavorable health outcomes and healthcare utilization and a goal for effective self-management. 28, 29 Our findings confirmed that worse self-reported health was a predictor of higher use of hospitalizations, GP visits and home care service use among COPD sufferers. Nevertheless, self-rated health did not change significantly from 2009 to 2014. Other studies have also found that the financial crisis has not altered the likelihood of reporting poor self-perceived health. 30 The association of higher monthly income with a higher risk of non-GP service use is interesting and extends a similar finding from other authors, who have suggested that monthly income reflects education levels or health literature levels, both of which might affect the healthcare resource use. 25 We believe, like others, that the changes in the perception of health that have occurred in our society, with an increase in expectations and changes in attitudes in relation to health, have led to a greater use of nurse care, rehabilitation and psychological services. Comorbidities occur more commonly among people with COPD than in the general population and are associated with reduced quality of life and increased health resource use. 33, 34 Our study is consistent with other reports documenting the burden of comorbid disorders among COPD patients. 35 The presence of any chronic comorbidity was a strong predictor of health service utilization, including hospitalizations, GP visits, non-GP service use and home care service utilization. Mental disorder was also a predictor of higher use of GP visits and home care services. Therefore, the recognition of mental health problems associated with COPD should be an important part of the management plan of this disease, as a potentially modifiable target to reduce healthcare resource utilization. 36 On the other hand, pain is emerging as a clinical complication in COPD. It has negative clinical associations with symptoms and quality of life measures. 37 However, the impact of this comorbidity on the use of health services is poorly understood. Our study demonstrated that the presence of pain was associated with a higher probability of GP visits and non-GP service utilization.
Physical activity is a modifiable behavior that is associated with COPD outcomes. The Global Strategy for the Diagnosis, Management, and Prevention of Chronic Obstructive Lung Disease 2017 Report guidelines recommend regular physical activity for patients with stable COPD. 38 Higher levels of physical activity are associated with decreased risk of hospitalizations and mortality, independent of airflow obstruction. 39 In the present study, physical activity was associated not only with lower use of hospitals but also with home care services among COPD patients. This finding is consistent with that found by Perkins and Clark, who evaluated the association between self-reported exercise and health service use in order adults with multiple comorbidities. 40 The strengths of our study include large sample sizes, a randomly selected population, the employment of standardized surveys, and training of the data collectors. However, several limitations should be noted. First, our definition of COPD was based on self-reported physician diagnoses of the disease, and the validity of the self-reported conditions included in the EHSS have not been evaluated. However, the approach used in this study to identify COPD patients has been widely used in large international surveys and has proven to be reasonably reliable. 41, 42 Second, we have no information about the severity of the airflow obstruction. Third, data collections in the EHSS did not include detailed assessment of COPD medications, which would have provided additional insights. Fourth, information on the validity of the questions regarding the use of health and home care services has not been evaluated. In any case, we think that the memory bias or the socially conditioned answers that could affect the validity of these questions is similar in both surveys and, therefore, would not affect the main conclusion regarding the time trend analysis. Finally, the response rates for the EHSS 2009 and 2014 were approximately 65% and 61%, respectively, so the existence of a selection bias must be considered.
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Conclusion
We found an increase in the use of non-GP service use (nursing, rehabilitation, and psychological) but not in other health and home care services. The only differences in hospitalizations were observed according to sex, with lower use among women. Therefore, the effect of the economic crisis, if any, seems to have been of small magnitude. More research is necessary to assess the effect of health policy responses to the crisis after 2014. 
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